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ifueid | gk qhphpfuny pupdp ’!:psfummf:ﬂmhhr&pm[, npfr  durdwlimly grnepp
quniasfoudd | f;pfm:frf;mf’mb 4!-5;::#1':1:;. I qhnummmﬁl’ pupdp fmpnuﬂf&pm!: uju
aprptnlefe funpafd grdip yurtffned || wrrur e gurly Lpgnid bnplipns 3

Luwne bplinegf i, 2 g Smpy npifby funpmﬂ;mb of prus &l Shgpnuui-
wmfely plngffe doufils, Surd bl gl phugu, Slrognygniugfe ofbiphh durubpoeds Uhgu
buflurgpocfl gusts bl bapurd wnmplypflyniilchphy wnnngfby  dwlepulyp g o friny fa
SO0 Wl funpncf pods af s Shuynlpbtmpniihp nilihgng funpusgfip prlppum gl bplp-
pungupdbple ol gk huwnde b, np, Swfulimpuap, G ugpifurd [ hngdunpnyiusd
Syl winphufy Shu mpusfnp L, np AN A ol gneflfe* whyuidnd binpfly
Surhempup S gubifwd Sopfogniwlput wwmppbpmflymdidibpp b fonpogfip dnlpne-
wwigfle ogufulibhpf pogfud vl g gl fl gl (Munlfp e Lynmeufrow g Uipof s -
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b wofrh
bpumamb' dplpl 300 Yd, Qupusgh kwqmqpujwsmbnup:- nﬁlb
Spugnguiiugp vusdwbhbpaad w

e’ dfrigle 700 lltfj
dhwglby queednp

Shwpunfopuflgndd Gk ikt
rupncdlibph wwppbp dinfuSwpuphp "tFJMb“’; mi;-z':!&u:f (bpynedniflyncip,
bphpuputiulyul funngwdphbpf e B pupd Qhusshnfunes

ap Spdbjuwd b nbognghly bpbp Splbwlul gapdnllbp ST
Prut b dudwhuwlp snfulyuudgnfljul m.nmln"”"f'f"‘;" :fm ngfrwlpul opf-
s e e e AN R
qubibpl spbffbyfh Shwpmdnpoflindihbpp, Jf upp qhupbp .
whipmdbyn dwgmdlwpuwlwlpuml Shdp:

BJIH)KAHUIUHE 3A0AYHU FEOMEXAHHKH*
Mpodeccop, nokrop texu. wayxk I'. . TEP-CTEMAHSAH**

Pegepar. 3araua reoMexanikn 3aKM04ACTCS B HAVHENINT MEXaIIMa :m::l:inl |:.m
NPOUECCOB, HCHOALIVE METOAb I TaPHBE TOYIMX HAVK: OHa aBasieTcs n.-ftun{ Il.lt]“ ; .“m'“
CACA0DAUNA B O0AUCTH TEKTOMUKH W HHAKCHCPUON [eoaori. "t‘t‘lhll.t‘ll.!l.l lm t,..“.-.,-q.-r
GLCTPOrO PasBHTIIH TEOMEXAHIMKN, HCMOAbIVH AOCTHAKENNS POICTHEHHBIN HAYK, i
HOCTH  MEXAHHKH FPYH OB, L

Onucuipaotes  npHpoanas  ofCTAHOBKA 1 32/184H  reoMexanikn uﬁ:u.u. n_n . %
ravouu; lIIE-"ILqJﬂa. TEKTOHNYECKIIX DANT, MHTEPIII\'GBIJT('I oaeleHennst u )lt'l.'ll‘.l,l.hl-.\ ILI\.I.].IT
ru.x nosicos. [okasano nparTHYECKOe INAHCHUE FEOMEXAMHNECKIN HCCACIOBANNIT L 1H .III.I.
3@ VeTOMMHBOCTIE 11 NOASYYECTH NPHPGANLIX CKAOHOB It GOPTOR Kapbepon, FOPHOTO L
HISL B NoA3eMHEX  BRPaGoOTRAX |1 ap. {

Onucupaercs  npupoauas o6CTAHOBKA I 3a1au¥  reoMexaniki u(’).mm:l.-n CPeaHi
rAy6HE—B  nAaTQOPMEHHBX M FeOCHHKANHAALIBX  30HAX; OAMON M3 GanaKaimmx  saad
BANETCH paspaboTka CAMHON Teopun  aucaokamnn. Brpatie oGpuconanm  npuposii
OGCTAHORKA W 3a0aU8 reoMexannky obaacreii GoabIN IVGHH,

MBI

eonexanika 3anuMaeTcs: H3YYEHHEM MEXAHIIMA FEOJOIHYCCKHY 11)0-
IIECCOB, OCHOBLIBASCH HA 3AKOHAX H NPHHUHNAX MEXaliKH CIMIOWHBIX Cpel,
PCONOTHH, MEXAHHKH FPYHTOB Il CKAABHBIX NMOPOL, CHAPABIUKI 1 TEPMOLIIA
MHKH. MeCTo reoMexannki cpen APYrux t ayk reoqorHueckoro HKaAa 1 o
HCAH M BOSMOXKHOCTH JIETKO VCMATPHBAIOTCS 10 aHAADIHI © POJCTBEHILIMII
HayKami - (NaneoHTOJOrNs, MHHEPAJOTHS, TEOXHMHS, TeOPUINKA, TeKTO-
HO(U3NKA, Na7€060TANHKA M JP.), BOIMHKUIMMH Ha  CTHKE  FeodorH o
PA3IHUHBIMI (PYHAAMOHTANBHBIMI HayKaMH, Kak  H3BecTio. 9TH HOBLIC
HayKH W Hayunbie nanpasaennsi 060raTHAN TEOJOHIO 1 CHOCOGCTBOBAN I o0
Guictpomy passutuio ¢ konna XVIII seka.

Passutne reomexaniku, kak HAYKH, HAYAJIOCH JIHUIL B caMoe MOCaen-
HEE BPEMH, XOTSA PSIA YUEHBIX ellle ¢ KOHIA NPOULIONG BeKa H3YUaJ CTpocHie
AnbIl ¢ TAKHX NO3HILMIL, KOTOPLIE NO3BOJSIOT PACCMATPUBATEL FTHX HCCACAOMR:-
Teaell, KaK MNpeiiecTBeHHHKOR TeoMeXaHHKN.

* Hactiyno npeacrasacno 4\h-m,1_\'uemwwwe||||m:y COBCLLANMIO N0 HHKEHePHO i 1eo-
qaoruu B Mockse, wons, 1968 .
** 3as. oraeqom reomexan:iki Hicernryra reonormyecknx nayk AH ApuCCP,

e
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: PaGoru B 06AACTH FeOMEXauHKH BeayTCH B nactosilee spems 8 Co-
| percxon Colose # paie 3anaaisix crpa (Aectpus, [Topryraaus, Fepmanns,
- CLUA, Aurans, Oxias Adpuka) B HECKOALKO Pa3iM4alOlMNNCA Hanpasae-
| aX, CEMICTEABCTBYIOUNX O GOJBIINX MOTEHUHAIBHEX BO3MOKHOCTAX sTOIl
L nayKH KaK B TCOPETHYECKOM, TAK H MPAKTHYECKOM dCneKTax.

Fajaun, peliaeMble reoMEXaniKoil, Wipe Tex, KOTOpLE CTAaBHT Nepel

coBoR TEKTOROMH3NKE; NOCTEAHAA HMEET USAbIO BUACHEHHE TEKTOHHYCCKIX
HOSEH HATPAKCHII NYTEM H3YYEHHS TEKTOHHYECKHN TPCLLHH H Jaedhopaanil
VHHEpaaoE B NOPOLax, ONUpasch Ha thusuueckyio Teopuio Aedopmauni
paspyuieHns TREPALIX Tea W WHPOKO MPHMEHHs MOAeIHpOBAHHE.
4 FeoMexanuKa, Pa3BHBaIONIaACA Ha CTLIKE reoJoruy ¢ MEXaHNKOIl, ABs-
| L1031 OAHMM W3 CPEICTB HCcaefopanuil B 06aacTH AHTOAOTHE, cTpaTurpadui
i1, B OCOGEHHOCTH, TEKTOHHKH. MHuorse 3 HHX TecHelmuM o6pasom CBA3AHG
¢ WHAKeHepHOl Teodorned. YuuThiBan HeoGX0aHMOCTh GoJee YCKOPEHHOTO
peuenns  NpoGaeM reoMexainky, BO3HHRUIVIO BCJICACTBHE CPAaBHHTEILHO
oaAHero (GopMHPOBARKA ITOH HaVKH, C OHOI CTOPOHDI, H HMEBLIee MeCcTo 34
HOCACLHHE ACCATHICTHS 3HAYHTEALHOE TEOPCTHYECKOE I NPAKTHYECKOE pas-
BHTHE MEXAHHKH TPYHTOB—C JAPYVIOH, CIEIYeT OKHAATh OBLICTPOIl IBOJIOLIM
FEOMEXAHUKH O/IHOBPEMEHHO B HECKOALKHX HAnpaBIeHIAx. JAudubepennnanns
Sl FEOMEXANMKH ONPEEIseTcs Ie0a0r0-TEKTOHRYECKO  ohCTanoBKon I
HANPAMKEHHBIM  COCTOARKEM  NOPOJL.

KoHCoauaalns 0Ca10MHBIX TTOPOL ABAAETCS THIHYHOI 3a]1ayeil reoMexa-
LHKK B IPHMECHCHIH K JAHTOJ0CHN. [TpejcTapasiior HHTEpPec BOMPOCHI NMEPBO-
pauadbHOI MIOTHOCTH OTJA0ZKEeHHil, 06pa3yIOUINC Ha THE BOLOEMOB B 1PO-
jLecee ceAMMeNTAINN, B 3aBHCHMOCTH OT NPHPOJILI HaCTHIL acopOnpoBaHibiX
BOUICCTS, COJCHOCTH BOALI M JApP., ONPEIEISIONNX  THIB  NICPBOHAYAILHLIN
CIPYKTY].

B npouecce nocaeiyiouieil CeAHMEHTALHN H YBCIHYCHNA  BECA TOJLULH
APOHEXOAHT KOHCOANAAUNS OTIOKEHHS. 3aCaVKHBAIOT BHHMAHHA BONPOCH
(PopMHpOBaANHS W PACCEHBANHS [OPOBOTO  JABACHISN, 8 3ABHCHMOCTH or
(MABTPATLHOHHOI CNOCOBHOCTH FAHHHCTHIX CAOCR, NOAOKEHIS BOJONPOHIILE-
eMbX ECUAHBIX MPOCAOEeB M HX ACHICTBHTEALHON NPONYCKHON cnocobnocTi.
OTkpuiThic  (npopesadnbie) necuanbie  NpociIch coAeiicTBYIOT  GLICTPOMY
VAAICHHIO BOABL, T. €. KOHCOAHAANHH] 3aKpLITHIC (Henmpopesanuble) necya-
HLE NPOCJAOH He COACHCTBYIOT VA4JTCHHIO HaBLITOUHOM BB, OJHAKO OHH
MOFYT BLIZBIBATL BbIPABHHBAHHE TIOPOBOrO AaBJCHH 1ia GOJBIINX PACCTON -
HHAX B TEX CAYYASX, KOI/1d, BCACACTBHE PA3IHYNON CKOPOCTH CCANMECHTALIH
WA TOABOANONO PA3MBIBA, CO3LAETCH Pasjanuue Harpysok Ha necuaiibic
CJOH.

B pannux (asax jnarciesa B KOHTHHEHTAABHLIX YCIO0BHAX Oo.biloe
JHANenie HMEeT JAabHeiias KONCOANAAINS MHHHCTHIX OTJA0KEeHHIT Bee
crpie yaeanuenus sPGeKTHBHLIX HATIPIAKEHHIT NP NONHACHHH rOPHIOHTA
FPYNTOBBIX BOJ, BLICBIXAHHS, JABJCHHS, OKA3LIBACMOrO MATEPHKOBBIM 1€~
HUKOM, 1t Ap. CHATHE HATPYIKH BCJACJCTBHE IPOIMH, TARHUS JCIHNUKA | ) o1
AenAeT INHBL ePEeKOHCOMHANPOBAHILIMH. Hamenenne coJeBoro pezima
HOMBEHHBLIX PACTBOPOB BCJCJACTBHE HIMEHENHs FHAPOreOJOTHHECKHX vea0-
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WABHOI, BBI3BATH JAORAJbUBIC

BHIl MDMKET clenaTth CTPYRTYPY rAHH .\!t.‘Fi'll..'TilU ZEEN R B THYHHANMM
Aeopmannn u obpasoBamne OTIOReHmil ¢ M- Ll
IAOTHOCTEl 3aaeranis. . AT RRRERY OCOBCHHOCTEIT

Bcee 3tit BbIBOAbI BaXKHbB 178 NOHHMAHNS AUTO. - SnTs. CReXGHM HA
TJHHHCTRIX OTao0XkeHNl. Bo muorix cayuasx OHi -‘“.‘r'\ T- ApaBIALHBLIL YHET
OCHOBAHHI aHA H3a MeXaHHYeCKHUX CBOICTB NOpPOL, _‘l "T, .p‘- nocTpoeHHil.
MOKET OKA3aThCS CYLLECTBEHHBIM IS TATEOreorpaduueckix i saaa-

3 : i sBJsIeTes THIHMHON S48

Anaaua sayTPRGOPMALUNOHHEX HAPYIIEHIL § oCTHO, UTO TAKHE Ha-
yeil TeOMEeXaHHKH B NPHMEHSHHH K CTPATUrpagui. Hasectno, ‘I.l i e
PYIICHHS VCAOXKHSIOT aHAJAH3 Teoa0riyecKoro crpueymz i -l‘:un}l{:.‘l.lllﬂx-
TNPHYHHON HEONP&BAAHHLIX NPEANOJONRCHII O Beprlll\a.‘lbfl.hl& .Pllm“q"hw
TOr1d4 Kak HX NpPHYHHOII MOryT SIBJASATHCH MOABOAHBIC OnOJ3HIL .‘ i
THMB ONOA3HEBBIX CTPYKTYP OTPAXKAIOT KaK pasanuue THIA Imim'f'._h :lm
veaosuil onoazanns. Moryrt 66Tk i deperipoBanl GHICTPO NPOTE :\.lu.u |
00BaIH H ONOJ3HH, MELIeHHAS NOI3YYecTh CRaabHbIX N0poi i I“""-"_"!:
IPYHTOB, GBLICTPOE H MEAJICHHOE NOABOAHOE ONOA3ANME HEVIVIOTHHBUIINC
OCAIKOB, MACCOBbie¢ OMOJZHH, Bbl3BAHHLIE St‘RIu'!t‘TpﬂCt‘llllﬂMII HT. I

AHaaH3 AHCAOKAUNK ABJASIETCS. THIHMHOIN 3a1aucil reoMexaniki B n;m:
Menenny K tektonnke, Xors 3ajnada JleopMupyeMocTH FPYHTOB 1 FOpHBIN
MOpo1 B 3aBHCHMOCTH OT KacaTeabHbIX HANPSRKEHHIl eule AajJeko OT peiie:
HHS, HMEIOUWHECH AaBHble MNO3BOJASIOT YCTAHOBHTL HEKOTOpPLIE  KPUTCpPIHH
NOBEACHHSI TOPHBLIX NOPOL.

B 3ABHCHMOCTH OT BCJMYHHBI K()Eilb{bllll}lellTa MOOHAN30BAHHOTO Cotpo-
THBJICHHS C,CI.BIII"_\’ H oOT Bp("hlt‘.llll FOPHI:I(" Hopoiit HAXOIAATCH B |_|Elil.11l'-|lllvl.s
(Pasax, XapakTepH3VeMbiX pasupIMil CKOPOCTAMH JepopMauun (BEKOBLIC,
MELJICHHBIC It OBICTPBLIC), It PaSHBIM THIOM Ae(opMaltin (CRIAIMATHIE I Pitd-
[BIBHBIE) . .

TexkTonnyeckie ABIXKCHNS BBI3LIBAIOT Pasanunyvio (Bo BpeMeHn B
IPOCTPANCTBE)  MOOILIN3ALHIO  COMPOTHBACHHUS] CABHIY 1l COOTBETCTBEHIHN
SBAFIOTCS NPHYHHOI pasHLIX THHOB aedopmain. TTpy wactiunoi modInaa-
HHIL COTPOTHB/ICHHS CABHIY 1a)e B TBEPALIX MOPOAAX NPOHCXOMT BEKOBHIC
ITH MEATEHHBIE eopMaltin NoJA3YUecTH, BCAYILHE K CO3RANMIO IHKATII-
FuIX napyuiennit. pu noanoit mo6uansan CONPOTHBICHHST CABHIY JLaXKE
B ABITKHX MOPOAX NPOHCXOASAT GuicTPhie AedopMaliin miacTHYHOCTH, nejy-
e K CO3AANMIO JNIBIOHKTHBHBIX HAPYLICHI. :

[TockoabKy crenens MoGrAN3AIIK CONPOTHBJICHNSI CABHIY MOABEPTACTCS!
HAMCHEHHSAM, BOSHHKAIOT pa3HooGpasnbie (opmn HAPYIICHNI 11 co3/1aloTes
YCAOBUS nepexoia oAHNX (opm B Apyrie B IIPOCTPAHCTBE I BO BpEMeH:.
MoluHas 30Ha WAOTHYTHIX MIACTOB, NPHMBIKAIOUIHX K KpynHomy cGpocy,
CBHIETENIBCTBYET O JLIHTEILHOCTH NPEABAPHTEALHON a3kl BEKOBO# 103y -
HECTH, TOoraa Kak cOpoc Ges Takoil 30HLI 1N CCUPOBOAIAIONIMICSH nOsIcoM
Pa3APOGACHHLIX NOPO/ YKA3LIBACT Ha KPATKOBPEMEHHOCTE npoltecca.

leomexannka o6aacrn manwx yOHH  (Snu3oHadbHas reomexamnmka)
ONPEICTAETCS XapaKTEpPOM pacnpeaenenus PBLIXABIX OTIOXKEHHTT B NOAZEMH b
BOX, mpoueccamyu BLIBETPHBAHHS, TOCTOACTBYIOWHMH B 3T0I1 06JacTH cybnop-
M4 TLHBIMH TEMTICPATYPAMH, HEBBICOKHMH SHAUCHHSAIMH CPEAHUX HOPMaJlL-
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t!dllpﬂ)llt‘llllf'l CAOKHEIMH pl?ﬂ’lOIlﬂ."lh!IN‘"l NoJaaMK ropu3m!"ra.mnux

ul-sp.! prpabotok. FayGuna 710l 06A4CTH HIMEPAETCH COTHAMN METPOS.
B of6aactu meashop HanGoaee HATEPECHLIMHM M YKe cellyac Bnoane

Wi i BEABHCAHHA 1€T6TH, no:mnpoumlaez-!ocrbm NOPOA ¥ CTENEHbIO X KOH-
oamiannn. Mayuenie noasoausix onoaskedt B 370l 061acT NO3BOART onpe-
SeAUTL THIL BO3HHKAIOUWHEX NPH STOM ONOJA3HCBLIX CTPYKTYP; OHH NOCaYKaT
a4 anaausa BHyTpH{opMANHOHHEIX HapYIIEHHI ¢ MeXaHHYeCKoll TOYKH 3pe-
Wiz W B pAe CAYYAEB JA81yT BO3MOKHOCThL [EPECMOTPA TEKTOHNYECKHX i
nascoreorpadguuecknx noctpoernit. M3 M3IBECTHRIX caydaeB Takoro nepe-
EMOTPA MOKHO YKA3aTh Ha BEPXHEKEMOPHACKHE ¥ OPAOBHKCKHE KOHIIOME-
partu 6ans Keebeka, Kanaja: Ha KOHTAKT BePXHEMENOBLIX H NAJe0reHOBbIX
oraomennit Humnero Topoaxes B Gacceitne nwknero tedenus p. Aaaii
§A aNaans KAHEBCKHX ANCIOKaNi cpeanero [Tpuanenposss; Ha BepXHEMENO-
won dan 3anaanoro Kaeskaza uoap.

B 06Jac¢tH TeKTOMHYECKHX ILTHT BOZHMKAIOT 3aiaud (opsupoBanis
PHACHCPHO-TEOJOT HYECKHX CBOICTB TOPHBIX MOPOJL B npolecee NepeKkoticoi:
fAanny, AMTHOHKAIMK W BLIBCTPHBANMA] B CAMBIX TOBEPXHOCTHLIX  CJ05X
WITCPCCHBIMH ABASIOTCH YCAOBHS JAHTCALHON VCTOUHBOCTH CKJIOHOB, 1Y~
Huiias NOJ3YUeCTh CKAOHOB B CKAABHLIX NOPOIAX, ABJACHHAT KOMNCHCAIHOH-
iofi noasysecty npu o6pazosannyu jgoann i aAp. Ipumepamn Moryt caymnts
qeopsanun nopoa B aoanie Xoaa0ysa B uentpaabHoil Anraug, 610Kosbe
CMOIeHIs Ha ckaonax BpaTckoro BojcXpanMania, CKaJbLHLIL ONOJI3CHE )
Ferapaa, p goaune p. Asat B ApMeHHH, ABACHUA BLIrHGanNs B 10auue p. JIy-
wnna Y Octpass B YHexocaoBakuu U ap.

B o6aactsix MATCPHKOBOIO 0J€ACHEHHA BOIHHKAIOT BOMPOCH NEPEKOl-
COAWAAINEE HEKOTOPLIX NaJeo30iicKHX  OTJAOKEHHIl MoJ BecoM JeIHHKa #
MEIKAN CKAAAYATOCTB, BOSHHKAIOULAS B MOPOAAX TPH €ro JABHAKCHHI. ITH
auacHis GBI BHEPBBIE ONHCANBL 1% JACBOHCKHX IJIHI Ha MecTe NOCTPOIKil
pdotniel Cepekoit saektTpoctanind. B MOJ0ALIX CKIa14aTLIX 06JaCTHX
QOALIIOE MOCTO 3ANMYT HCCJACA0BANHS KAHHOME@HHLIX CTPYKTYP H T. 1.

Bee nepeunciaennbie 3aaun MeTo1oJ0rudecku 6ogaee win MeHee ACHL,
PEKOTOPBIC N3 HHX HMEIOT pelienne B 3aMKHYTOll MaTemaThueckoil qopme,
GUPEAEAEHBE MEOPHE XapaKTePHCTHRY - Matepiajos u 1. . Hcecaeosanns
MOXAHIEMA  SIHAOHAABHBIX SIBJAEHHIT elle Kpailge HepocTaTouHL, 0 371eCh
MOAO OILATE MHOTO HOBLIX OTKPBITHII, B 0CODEHHOCTH B OTHOMICHHH ana-
JiED BeKOBBIX AeopMaliil, He CBAZAHHBLIX ¢ HI0TEHHLIMH NpOoIecCcami.

B npakriveckom OTHOMEHHI GOALIWON HHTEPEC MPeACTABIRIOT anaTns
OUOJSAHNS CKAOHOB, HX JIHTEABLHON  YCT0fMHBOCTH M HPOTHO3 KaTacTpo-
diweckoit hasul, anaand KpaTkocpounoil yertoitunBoeti 60pToB  rayGokux
KAPLEPOB 11 PAIPE30B, AHAAHI TOPHOrO JLABJICHHUSE B TOHHEISX, MOA3EMIIBIX
COOPY/KCHISEX B FOPHBIX BHIPaBOTKAX, aHaJH3 PErHoHAABLHOrO Npoceians,
BONPOCHL VIIPABRJEHHsT KpoBJaeit n ap.

]
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{Me3030Ha pHas IeoMUNd HH~

B neil rocnoAcTBy ot
(O BoALL N

Feomexannka o6aacTeil CPeHux rayGuu
K@) onpeieaseTCs MHOW NPUPOARONT  OGCTAHOBKOM. SOCTGHHI
cpeaHue TeMmepaTyphi, COOTBeTCTBYIOLLIe AOKPHTHHECKOMY k'\ DR
BLICOKHE 3HAYEHHs IIAPOCTATHYECKOrO AABJCHHUI; 3ACCH cu.lhfiq pé B et
rHOHAABHBIE MO TOPH3OHTAILHEIX HANPsKeHNil B II.‘IilTQJUp.\I.l? u, ‘-I-unn -
HMEeT MEecTO BechbMa CA0KHOe pacnpeleseHne AeBHaTopa u.m;.mm h
FEOCHHKANHAIAX. l-.'l_\'ﬁlﬂla sToil o6aacTH U3MEPAETCH HECKOJAbRKIMIL K.
METpaMH. . s retl

B naatrdopMenHbix 003acTsX HHTEPECHH BONPOCH NEPES : Ly
dasy noasysectn i MIACTHYHOCTH NOA ALICTBHEM cuﬁcraenun'm Bect j >
HCCACI0BANMS MOTYT HMEThb NPAKTHYECKUe 3HAYEHHe NpH anaiude o0p ;
LAHNS TPs3EBBIX 1;,\’.'1Ranoa. AHAMHPOBLIX CKAALOK, r.nmucmx.‘ illftfh"";
YCAOBHIl 3anapBanis TAVOOKHX CKBAXHH, NPOPLIBOB NVIHHLL B PYANIKAN
7. 2. OcoBBil HHTEpeC MPEACTABANCT TEHE3NC W 3araiounas poib ""I"”_‘“l":
PEFHOHAABHLIX NOJEll  FOPH3OHTAJABHLIX  HANPSKEHuil, .\'K'T‘““‘“"_""‘"‘l""
rounbivMi navepennsyn B Ulsewnn 1 OOHAPYIKEHHWN  103Ke B APy rH
mectax. MX yuer SIBHTCS OGSI3ATEABHLIM 3CMEHTOM aHain3a pasanuibiy
TEKTOHHYECKUX THOTE3,

B reocuukJanHaabHbIX 06JaCTHX Jacayvxusalor OCco00ro BHIMaHIH HGO1-
J'OCHE HATIPSDKEHHOTO COCTOSIHIIS M CBSI3H MEXKAY HANPSDREHHAME, Aehopiil-
IHAMH M BPEMEHEM B TEKTOHHYECKH aKTHBHBIX 30HaX. Baxupim pesyabiaron
STHX HCCJACI0BAHUIT MOMKET SIBHThCSH CAHHAN Teopus AHCJOKQIUH, ONHCHBaI0
masi npouece jAepopMupoBanug B 3aBHCHMOCTH OT CTENeHH MOOITHSALH
conpoTHsaennn nopoa casury. Bepoarno, nandosee HarIsHBIM NOATECR
JACHHEM 3TOIl HAEH SIBHTCS aHAAH3 HEKOTOPLIX COPOCOB H YCJAOBHIT HX ¢
Xoaa no npoctHpanmio Bo (aexkcypel.  MapecTuniMn  npumepami  raxoro
nepexoaa ssasiores Camapekas ayka, naato Koaopano, Jhokuyuekas sii-
Auna B Tans-llane, okpanus 6oablnx TeKTOHNYECKUX KoTaosnn B Cpeticil
Asun (Kawrapekoit, ®epranckoil) n ap.

Feomexanitka o6aactn GOABUIMX FAYOHH (FHIOZ0HAALHAS FCOMEXaHitk )
ONPEACISICTCs TOCHOACTBYIOWHMIL B HEll BBICOKUMH  TeMNeparypani, il
ROTOPBLIX BOAa HAXOANTCH B KPHTHUECKOM COCTOSIHHH, 1 BBICOKHMH FeocTaTh-
uecknmu nanpsokenuami. Fayv6una 91oil 06JacTH HIMEPSIOTCst JeCHTRAM il
KIJIOMETPOB.

n()-ﬂll;’lllMUM}’. HE MOXKET CTOSATL BONPOC 0 FHAPOCTATHMCCKOM Xapakrepe
AaBaeHust Ha raybuue, no Kpaineil Mepe B BEPXHHX  HACTSX  THAO3ONBL
HanGoaee seckum Boapamenuem npotus storo JONYULEHHST SIBASITCs (DaKT
CYULECTBOBAHUS  TMYOOKO(POKYCHLIX  3eMACTPSCEHHI © FHNOUEHTPaMit  Ha
rayousax a0 700 kM, 4TO, OYEBHAHO, CBS3AHO C© OPHEHTHPOBAHHLIM 171 510+
HHEM—cTpeccom. BoaMOKHO, 4TO VCTAHOBACHHBIE COIICMOMETPHUECKHM 11y TeM
TOPH3OHTAJIbLHBIE PA3IUYHA 10AKOPOBOrO MAaTEPHANA M 30HAJBHOCTL (110~
npeieacuus ray6okodokycuuix ouaros (ITamup u Cepepubiii Aranncr i —
10 300 kx, Tuxookeanckoe noGepexnbe Asmnp—no0 700 KM) NO3BOJAT Bil1e-
JIUTH B Npejeax rifo3oHsl 0614 ¢ PasanulbIMi COOTHOMEHHSIMH e 1Y
TJIaBHBIMI  HATPSKEHHAMM.

a nopoa B
3Tl
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FeoMexanHYECKH AHAINE TeoNOrHYeCKHs CTPYKTYP., OCHOBaHHLI Ha
'-gag--svnnn BRANMOCBA3H TREX OCHOBHLEIX PEOJOrHYeCKHX hakTopoB,—Hanps-
renun, AcHOpMALHK H BPEMENN, C VYETOM QUINYCCKHX I XHMHYECKHX V0~
puil, PACIIHPHT BOSMOKHOCTH CHHT€3a MOPQOTOrHYECKHX IaHHBIX, n;;u.:aa
MM B paiae caydaes HeOOXOAMMUA redeTudeckui (pyHIaMeHT.

PROBLEMS OF GEOMECHANICS IN THE NEAR FUTURE#
Professor, Dr, Techn. Sc. GEORGE TER-STEPANIAN®®

Abstract. The aim of geomechanics Is the investigation of the mechanism of
gesiogical processes using methods and data of exact sciences; it Is one of the means of
fnvestigating cerlain problems of lectonics and engineering geology., The rapid deve-
lopment of geomechanics Is Indubltable, based on achlevements of related sciences,
specifically that of soil mechanics.

The natural environment and problems of geomechanics in the regions of small
depths are described: continental shelfs, tectonical massifs, continental glaciation and
gones of young folding. The practical significance of geomechanical investigations in
these reglons I8 shown for stability and creep oi natural slopes and open excavations,
rock pressure in mines, elc.

The natural environment and problems of geomechanics in the regions of middle
depths continental platforms and geosyncline zones-—are described. One of the prob-
fems 1o be solved 1s the development of an integrated theory of dislocations. The na-
tural environment  and problems of geomechanics In the regions of great depths are
briefly outlined.

(icomechanics is the investigation of the mechanism of geological
processes based on laws and principles of mechanics of continuum, rheo-
logy, soil and rock mechanics, hydraulics and thermodynamics. The posi-
tion of geomechanics among other sciences of the geological cycle and
its aims and possibilities are easily realized by comparison with related
sciences (palacontology, mineralogy, geochemistry, geophysics, tectono-
physics, palacobotany, etc.), originated on the boundary between geology
and different fundamental sciences. It is known that these new fields of
science have enriched geology and determined its rapid development
since the end of the XVIII century,

The development of geomechanics as a science took place only re-
cently although at the end of the last century several scientists have in-
vestigated the structure of the Alps from such a position, which permits
us fo consider these investigators as precursors of geomechanics. Research
inthe fleld of geomechanics is being conducted nowadays in the Soviet
Union and in several western countries (Austria, Portugal, Germany,
LI.S.A., England, South Africa) in somewhat divergent directions, illustra-
ting the potential possibilities of this science both in thecretical and prac-
tical aspects.

* Partly presented to the Conference on Engineering Geology in Moscow, June
1968,
** Head, Dept. of Geomechanies, Geological lnstitute, Armenian  Academy of
Sciences,
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Problems solved by geomechanics are broader lhall. lgn.th;:f ‘::t::ll:‘:
physics. The aim of the latter Is to find out the tcclun'; .-rfnl-‘.-m rlwks.
ses by studying tectonic fissures and deformation ‘)'f'lm {“ (;il:ullda ad
hased' on the physical theory of deformation and tailure : ’
by making wide use of modelling. s between: geology: and

Geomechanics developed on the boundary weL R e
mechanics will serve as one of the means of investigating ce "‘_”" ‘prttheﬂ;‘
of lithology and stratigraphy and especially that of mclm\[s:s.‘.\\.‘nll_\. 0 oo 1‘[ll
problems are connected with engineering geology Very closely. i‘\: P 2
evolution of geomechanics may be expected to take place in differer ‘
directions due to the necessity of a more speedy solution of the pmh‘[em.\
of geomechanics, caused by relatively belated formation of this scl-nu' ll‘lf
the one hand, and because of the substantial development of soil mechanics
during the last decades both in theoretical and practical aspects on the
other hand. The differentiation of problems of geomechanics is determi-
ned by the geological and tectonical environment and the stress state ol
rocks,
Consolidation of sedimentary rocks is a typical problem of geome-
chanics in application to lithology. The problem of the original density
of sediments, formed on the bottom of water bodies in the process ol
sedimentation depending on the nature of particles, adsorbed substances
and on the salinity of water etc., which determine the types of original
structures is of Interest.

Consolidation of deposits takes place in the process of subsequent
sedimentation and increase of the weight of deposits, Problems of forma-
tion and dissipation of pore pressure, depending on the permeability ol
clay strata and on the position of pervious sand layers and their actual
penetrability are of interest. Open (cut through) sand layers facilitate
quick drainage, i.e. consolidation; closed (non-cut through) sand layers
do not help In removal of excess water, but they may promote equaliza-
tion of pore pressure in great distances in cases, when different loads on
sand layers are acting due to diverse rate of sedimentation or underwa-
ter scour,

Further consolidation of clay deposits takes place in continental con-
ditions in the earlier phases of diagenesis due to the increase of elfec-
tive stresses by lowering of groundwater horizons, drying, compression
under the weight of continental ice-sheets etc. The removal of load due
to erosion, melting of glaciers etc. make the clays overconsolidated, The
change of salinity of soil solutions due to the alteration of ground waler
conditions may develop metastable structures of clay, and cause local
deformations and formation of deposits with varying values of density.

All these conclusions are important when analysing the lithological
features of clay deposits. In many cases they may be drawn from the
analysis of the mechanical properties of rocks: their proper consideration
may be essential for paleogeographical constructions.
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{ Analysis oi intraformational contortions is a tyvpical problem of geo-
mechanics in application to stratigraphy. It is well known that such con-
fortions complicate the analysis of the geological features, and often
jead 10 unjustified suppositions on the vertical movements while their
real cause may be submarine landslides. Different types oi landslide
structures reflect the divergence of rock types and of the sliding condi-
fions as well. One may difierentiate among tvpes of intraformational con-
tortions quick landialls and landslides, slow creep of rocks and loose soils,
guick and slow submarine sliding of unconsolidated sediments, slides due
to earthquakes etc.

Analysis of dislocations is a typical problem of geomechanics in
application to tectonics, Although the problems of rock and soil defor-
mation, depending on tangential stresses is far from being solved, the data
gvailable permits us to deiine some categories of the behaviour of rocks.

Depending on the values of the coefiicient of mobilized shear strength
and on time, rocks may be in different phases, characterized by different
rates of deiormation (secular, slow and quick) and different types of de-
formation (folding and faulting).

Tectonical movements cause different (In time and in space) mobi-
lization of shear strength and difierent types oi deformations, correspond-
ingly. The partial mobilization of shear strength even in hard rocks
produces secular or slow creep deformation. which lead to folding. The
fotal mobilization of shear strength even in soit rocks produces quick
plastic deformation, which leads to faulting.

Since the degree of shear strength mobilization Is subjected to al-
terations, diverse types oi dislocations are formed both in time and space.
Thick zone of bended strata adjoining the large fault shows a long-term
preliminary phase of secular creep while a fault without such a zone or
accompanied by a belt of crushed rocks reveals the short duration of the
pmcess.

Geomechanics of the zone of small depths (epizonal geomechanics)
is defermined by the character of distribution of loose deposits and un-
derground waters, processes of weathering, subnormal temperatures gover-
ning in this zone, low values oi middle normal stresses, complicated re-
alonal fields of horizontal stress and the great role of local fields of in-
duced stresses around excavations. The depth of this zone is measured
in hundreds of metres,

In the continental shelies, the problems of consolidation of marine
and especially dellaic sediments are of most interest and quite soluble
nowadays; these are quantitative data on the interrelation among the com-
position of deposits, the rate of sedimentation and advance of delta, the
permeability of rocks and the degree of thelr consolidation. The investi-
wation of submarine landslides in this zone permits 1o determine the types
of landslide structures being formed; they can serve for the analysis of
intraformational contortions from the mechanical point of view, and in
some cases they will give us the opportunity to revise tectonical and pa-
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SRGak such
leogeographical constructions. One can refer 1o some k":‘mlxt\;:::r:::::: Tn';ll'
revision, as e.g. the Upper Cambrian and Urtl‘m-iciun k‘t"l'l.,L tl ["-]lctn!t‘“i"
Quebec, Canada;: the contact between Upper Cretaceous and besin of the
sediments in the Lower Volga region in the lower part of the besin O the
Alai river; the analysis of Kanev dislocations in the mi:ldlc. [“'f“ ‘Ll elc
Dnieper region; the Upper Cretaceous ilysch in the western t.:uu..lr.u.‘ ‘ﬂ-.

In zones of tectonical massifs the following problems are of “mf.ﬂj
formation of engineering-geological properties of rocks in the prucc:«:\‘ (I
overconsolidation, lithification and weathering; conditions of long-—term
stability of slopes, depth creep of slopes in rocks, the plle[ln'l'llt‘llil.l'l{l:
compensating creep by the formation of valleys etc. Delormation !.'tf (gL
in the Hollowell valley in Central England, block displacements of slopes
of Bratskoe water reservoir, rock slide near Geghard in the valley of
Azat river in Armenia, the cumbering phenomena near Ostrava in the vil-
ley of the Lucine river in Czechoslovakia, all may serve as examples.

" In zones of continental glaciation, problems of overconsolidation .uf
some Paleozoic deposits under the weight of glacier and fine folding in
clays due to the movement of the sheet are worthwhile for notice. For the
first time these features were described in the Devonian clays at the site
of the hydroelectric power station Swir [Il. The investigation of clinoge-
nic structures will take a large place in voung folded zones efc.

All the above-mentioned problems are methodologically more or less
clear, some of them have solutions in a closed mathematical form, many
characteristics of material are determined etc. The investigation of the
mechanism of epizonal phenomena is still extremely insufficient, and here
one can expect many new discoveries, especially in relation to secular
deformation which are not connected with endogeneous processes.

OF great Interest from the practical point of view are the analysis of
sliding of slopes, their long-term stability and the forecast of the catas-
trophic phase; analysis of short-term stability of slopes of deep quarries
and open excavations; analysis of rock pressure in funnels, underground
structures and mines, analysis of regional subsidence, problems of roof
control ete,

Geomechanics of the zone of middle depths (mesozonal geomecha-
nics) is determined by another natural environment. Middle temperatures
corresponding to the undercritical state of water, and high values of hy-
drostatic pressure predominate there. In platforms, regional fields of ho-
rizontal stresses are developed while in geosynclines a very complicated
distribution of deviator stress takes place. The depth of this zone is mes-
sured in kilometres -

In continental platforms the problems of fransition of rocks info pha-
ses of creep and plasticity under the action of their own weight are of
interest; these Investigations may have a practical value when analyzing
the formation of mud volcanoes, diapir folds, clay plugs, saline d(‘nm-s-,
clay inrushes in mines and deep boreholes etc. Genesis and enigmatic
role of strong regional fields of horizontal stresses ure of special interest:
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e flelds were estimated by exact messurements in Sweden #nd found
\er 10 other places, Their consideration will be an obligatory eiement of
ulysis o different tectonic hypotheses.
~In geosynclines the problem of stress state and the relatlon among
he stresses, strains and time in tectonically active zones deserve special
anention. An important issue of these investigations may be the integra-
the yry of dislocations, which describes the process of deformation
pending on the degree of mobilization of shear strength of rocks. Pro-
bly analysis of some faults and of their transition along the strike into
J fﬁaxnres will be the most nbvious corroboration of this theory., Well-
known examples of such transition are Samara bend, plateau oi Colorado,
Luchung depression in Tien Shan, outlving districts of big tectonic hol-
fows In Central Asia (Kashgar, Fergana) etc.

Cieomechanics of the zone of big depths (hypozonal geomechanics)
i« determined by high temperatures governing there, where the water
{§ (i the critical state, and by high geostatic stresses. The depth of this
zone 1s measured In tens of kilometres,

Evidently the pressure in depth is not hydrostatic, at least in the

~ upper part of the hypozone. The existence of deep-iocus earthquakes
with hypocentres located In  depths up to 700 kilometres is the most
welghty objection zgainst such an assumption, since it is connected with
Ihe orlentated pressure or stress. Horizontal difierences of subcrustal ma-
terfal being revealed by the seismometric procedure, and the zonality of
disiribution of dezp-focus earthquakes (Pamir and Northern Alghanistan—
up 1o 300 kilometres, Paciiic coast of Asia—up to 700 kilometres) being
established by the selsmometric way will permit to distinguish within the
hounds of hypozone regions with different relation between principal stres-
ses,

Gieomechanical analysis of geological structures, based on the study
of imterrelationship among three principal rheological factors —stress, strain
and time, considering physical and chemical conditions will expand the
possibilities of synthesis of morphological data, adding to them in some
cases the necessary genetical foundation.
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